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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a low molecular weight derivative of opioid peptide 
having high affinity to an opioid receptor, exhibiting an excellent analgesic effect. 
SOLUTION: The peptide derivative is expressed by general formula (T): X-Pro-Phe-NH-Y [X is 
dimethyltyrosine, Y is: a (substituted) quinolyl or isoquinolyl residue]. The peptide derivative of 
general formula (I) manifests a high specific affinity to i -opioid receptor and exhibits an 
excellent analgesic effect. A new analgetic drug is expectable because a pepeptide derivative of 
general formula (I) manifesting i -recsptor agonist activity and a-receptor antagonist activity 
exhibits an excellent analgesic effect and is expectable of reducing side effects observed in the 
conventional opioid compound. 
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[etfig] -)i25C (I) ro^^^^K^ait*: 

X-Pro-Phe-NH-Y (I) 

-flftic (I) ci^-y^f- i^mmmts m~u—-t 

;^ hSIit (5— U-tz Zf^-Tly^ =r:^X hStlSn^f- 
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[iS5i^iii] Tis-iiftjt (I) iccfcors^ti-s. u 

X-Pro-Phe-NH-Y ( I ) 

[IS5}t3l2] KU-tr3^^— T=f-X h.^tt 

i: <5-:i-e;l--< KU-t:^^— T>^3-X hiSttir^flf 

[000 1] 

-So 

[O O 0 2] 

^^'T U XEnkephal in: Tyr-Gly-Gly-Phe-Met. Tyr-Gly 
-Gly-Phe-Leu) m. Kic 

C<l:;!)<$B^^?H■CC^'So ;j-t°:i-Y KU-b^f^ -fffflJfelK 
[0003] Sifi'>v:*;KaiSH3&^^>ii^tf Kb-tr::>'^- 



filt±<Dtt««S*W'r^Ci:;b<ai^Sttfc (J. E. Za 
dinaf>. .Nature. 386 499-502 (1997)) o ^S*Of?LK) 

[0 0 0 4] 

[0 0 0 5] 7t-e;f>r KLx-b^f^'— 
miS6<j(cii^:^^Ksa:^$prfig^fisysiasL. ^:/5^k 

KfltaSi: Ur Tyr -Pro - Phe -*g»?L. ilOt 

U-fe:^^— SS'&T ^:/-tz^ S-tr^ - 

Tail pressure;ifelcJ:o-Cffiiaam*;lflSLfco -^<?5IS 
TSB-flft^ (I) l::cfeora*H-5'<:^^KK»f* 

[0 0 0 6] an*.. *^B-«i*. TiB-jifix^ (i) 
rs^ti-s. /i-;j-e^>r Ku-b^^— f::>t^LT;si^^* 

-;J-eKL'-b3^^— Tzfxx h5S14^<5-7t-e7|--< KU 

X-Pro-Phe-NH-Y ( I ) 

[HC^XI*. 2. ^;U^P v>5SS$^L. ^ 

SSa-T] o -flftS (I) r'S$ti^^:^^KK»i* 

p V > ^^AT) c+i b ^ y Kli-r -^r L-»r* fc 
y. ^fcCp^Jffi^Ts hMb-r'5)ytA6(cffit^t,tt«)7s> 



(3) 
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[0 0 0 7] 

-^nea^fc U"C Peptide synthesizer Model 433A^fi!ffl 
Lv SfcResinfiFmoc-Amide Resin^ffll^. Fmoc-T S / 
LTFmoc-Tyr(tBu)-OH. Fmoc-Pro-OH. Fmoc-Phe-OH 
fc^tfFmoc-Trp(Boc)-OH*flEffl LT, HOBT/HBTUfr<*:^ 

;UTS>(DIEA)-eFmocfi^«m*tTl\ U 
^;>;^)^^95%TFA/H20(Cc^;y^yaiLr^^5(7)-efe^o ^ 
fri«ffl^i^:l:lfcU^TI*. WxliTyr-Pro-Plie-NH-*/ U 
>(quinoline)CO«^^iJffill1 iCi^f 7.^- A(c^* 

C<i:;!)<'e#5o v^^;u^Pi>>(i. Dygot> 

(Synthesis. 741 (1991))0:^/^lr LfrTb^or^fifc-Ti) C 

[0 0 08] ±t^^zr^ m»W^m&i:^ir$i^X. 

[0 0 0 9] <i:fc^^Lfc, -flft5S (I) xm^ti^^ 

fliaMi^^50^g/m L soybean trypsin inhibitor^-i-t? 
0.32M sucrose, lOmM HEPES (pH 7.5) xn'-=eiyi-^ X 
L. ^m'^>:ICLXiyi-Zf7.m^m (P25MJ) 

K^I^^-r-Sy-cAb lOOmM NaCI.O. ImM 
GMP, soybean trypsin inhibitor$-S-t;50mM HEPES (p 
H 1.5)XZr[y^l^^zL^-h't^o [3H]DPDPE^oJ:i; 
[3H]DAG0^fe«t4U:^*>K<tLT:fl6fflL. i^i-Zf^m^ 
® (cqftS L f^J&Stti 'j > K ik C0358«g^llK (Rad 1 o 1 
abeled receptor assay: RW^fTO(OX&^t<s 

K <h S fi*] 'J :tr> K i: (DHTrSS^ LT U-b - (7)^^ 
A<ecStCDi:i5SL. Affinity constant (Ki)S 
Chengt»</)*;4 (Y, Cheng. Biochem. Pharmacol.. 
22. 3099 (1973)) iz^^J^Obho 

[0 0 10] SfclSKSSa^li. TSBf -STail pressure 
;i(rl*oTtT^ :fin*>. IIKi!l«D^L-CDdY^Jt1±-7't7 
7. (tt:S24-30g) 1»5E*ffimL-C. SKagl*** 
^M:&iS;*Sl::j§S?L/c^lO// l/mouse^::*:ai^a-^(i. c. 

v)L. *u^-ev'^7xa5S«SPlc^£.l^S3Sfi(UGO basile 



ISMIE (g) <75B$fe1M*giai: Lr¥i$lfil±S.E-eS*^-ro 

[0 0 1 1 ] *^B^ir«£-f>/i. -flftiC ( I ) xm,^H^ 

[0 0 1 2] ^£or. *%Hj<D^:::^^ fS?^ 
i^^g*. ;tsf. mm. mit^mm. 7^;u^>5^^is 

hn^mB(D7^mmx{t=^WimtLxmi^^^t:b<^m 
-efcy. t(Dm^. ^ps^. i^^sps^. Eflis#. 

»i L-c ^isiai!»i <t ur s^irs^-r 5 c 1 3b<ai* 

J:c>r^lb-ri»;{i^ il« (*0. 0 1 T^d: I ^ L 500mg/kgt*:« $ - 
Bfcfcy-lslXttS5[Is](c5)'ltr1S-§'-r*tli<J:t^o JsATir 

[0 0 13] 

(1) 3. 5-v^5=-;U— 4 — 3- K'^x/ -;U(D^)^lc 
3 . 5 T;U'7 I y -;U (1. Oeq) ^:^ilii]<D pi ^ / 

tcJSJa^iSTL. ^<D**fclS3B#PBlSlS$-l±fco Sj£ 
ic^ti^si^SS^ffillLr. 3. 5-v>^;U-4-3- 
K:7xy-;u^{5(Sefe<7)«gS<l: L-c#fco m.p. 12 

8— 12 9*0. ilXSp, 4 0. 8%o 

(2) 4-3-K--3, 5-v>^;u-:7x— ;u§^^x 
3. 5-VPt^;u-4-3- K:7xy ->ua. Oeq) S-iaSl] 
;SLr2B#rpHSl$L/co ^;Sf^;1^iP^. O. 5NHCI 

xmmLxmmmi^nL. waif ^ssai^^^stur. 
($fSefecojSffitLr4-a-K-3. 5-i;>^;u- 
•7xz:;uKKxx7^;uSlifco m.p, 4 3*^0. J&m. 9 

6%o 

(3) 3- (4-7-tz h^v-2. 6-'-:/y5^;u:7x 



(4) 
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-2-^pe;j->»y^;u (2) -2-7-trhT 

4-3- K-3. 5-i^^5^;U-:7xi::;UttKxXT-;U 
(I.Oeq) tiafiia<7)2-T-tr S KT^ 'j;uK^^;U 

*3a*Jfior-t2 hxh'J;i/l::jS«*-lt. 2 0B$rBl8 0 — 

9 o*'cic*nJ»TS;Tt*-t^-/io M$S^t»^^. JSPdJ^^M 

-2. 6-v-?t^ju:7xx;u) -z-zfatfT^^m^^'f' 
;U (2) -2-T-tr hrS KxX^^US-Sy-Co m.p. 1 
5 3— 15 4"C. 7 8%o SfeU^r*C(7)ffla!l3- (4 

tfitlym^^Ji^ (2) -2-T-tr hTS Kxx^;U^v 

(Cc):orafea>SSi:Lraa!l3- (4-T-bh^v- 

2 6-v>^;u:7xxju) -2-3^p tf7^>^p«^;^ 
(2) - 2-T-tr hr^ KXXT-iU^itfco m.p. 15 
3—1 5 4**C. llXi^. 9 2%« 

( 4) 4-7-fe h^->-N-'742^;U-2, 6-V>^5=- 

;u- L'-^p->>^^;i^xx^;ucD'^j^g 
3_ (4_7'-b 2. 6— v-?^ T;u:7xx;U) - 

2-::^pe3f>K;^^;u (2) -2-T-bhT5Kxx 
i^;K1.0eq)^xfg§M(75PKxT;Hr?g«L. ^f'=>^^ 
fciS;*aSS***;^T:»ALO-^2 0^ia±<;)PaHtlf 
;:fel^r* (R.R) - (-) -1. 2-tfX C (0-p« h*i> 
:7xx;u) (:7xx;u) 7^^x x^> (uit" r 

•^^G£i::L'C;b^^7K*:^''X^StAU. ($f$l kg/cm 
J^TlCtTC>-tg*IMlC7K^IE4 k g/cm2. ;gJS6 O 

^'c^tur. :i<D*i+T-e9B#raa7cJ5i6*fTofco sit 
-^pv>^^;uxx7^>u*afe(D*ga^ LT^l•fco 

m.p. 1 O 6-10 S^'C. iR^. 9 0-9 4%o. 

(5) 2. e-v^^JU-L-^^pyV—^^ta ■ — 7k 
-5^Pv>p<5^;UXXi^;K1.0eq)^2 ofgacol ON 

^^(cappl. Sbtiyi^TS^iDSftTicajjiE^itfco sic 

WaUfclSffi^aiSL. i^i>'!r--S^-r*K«L-C. 2. 
6-..:;y^;u-L-5'Pv>— • -tK^^^/co 
m.p. 2 5 5*'C. 8 3%o *fc\ It^HfcjSStt 

^^.h. aW<tt-^2. 6-yp«T;U~L-f^Py> 
(JclT" Dmt" <i:IBSSB-r'5) /)<^#t>tt/ro 



Dnit-Pro-Phe-NH-3~ (Qu i no I y 1 ) (Samp 1 e No. MT-343) (D 

(1) Boc-Phe-NH-3-(Quinolyl)(D^fife 
Boc-Phe(1. Oeq) ^THF(r?g« NEt3 (1. 2eq) ^m^Xt^ 

;KIBCF. 1.1eq)^;'aTL, -10''cr'30^m^$ LT;1^ 

Oeq) ^DMFir^«L-10"C(c^T*7K;^LrT S >fifc»OD 
MFSiftirL. C(DJ8;*ai::MAJR/S:?«SiiSTL. -lO'^Ci^ifi 
(c;^iP^«iti3 O^fBlSi^L. Ul^O'-'5°C<5:Lr-Sat* 
L/co SlS?S*^Ta>^^j^a)>S^^TLC-e5il2L/c 

SiSJa^aaiL. »i=>4xfcSI«lcftKxf^;KAcOE 
D^^inx.. :&*lffl$io%^7x>M> 5%l:W7k. 20%:^^7K 

fl$i;K. «*liL. ?Sit^5?4x-i-;u-e«vSLT^S^bS 

■drtro AcOEt-Sax-7^;UT*ll3ee^a^^TlV 

liti^LTtE^iiLr. ^mt'^^'^mz. m.p.124-125 

**C. [Qf]D=+47. 16 (C=1.aMeOH) 

7C*5^^#f. C23H25N303^ : HiflW. C: 70.59.H: 6. 
44. N: 10.74 (^lifil. C: 70.57. H: 6.44 .N: 10.74 
) o iR*. 75%. 

( 2 ) Boc-Pro-Phe-NH-3- (Qu i no I y 1 ) (P-^iig 
Boc-Phe-NH~3- (Qu i no I y I) (1 . Oeq) (cHG I /d i oxane (20eq) 

Boc-Phe-3-NH-(Quinolyl) ^TLCT'^x^ - ^CO;B^ 

%SL^ L r Phe-NH-3- (Qu i no I y I) i^W^ ? ^# fc o - <!: 
(iSillwBoc-Prod. Oeq) STHF(::J§«?L. NEtad. 2eq) ^AO 
^r-10**C^T';*a] Ufc^. IBCF( 1.1eq)*5aTL. - 
10"CT*30»Pp1«J*L. ;l^K^7K1^(MA)SJ^;;"a<t Ltco 
Phe-NH-3- (Qu i no ly I ) ^Kffi^ DMF(cJS« L. NEta^il^ 
j^tt^b^^Stt <h >S * T?ija ^ > - lO^Cfr ^KJ* L fco 
T 5 ^fig^CODMFSiaElcMAJSiJ^ja^p^T -lO^Ci^ifi 

r'*?}3 o^^'iSltL. ia^o-5"c-e-saj*Lyco msm. 

IteL. »iE,+LfcaSir:»»x^;KAcOEt)SiJD?Ls ^« 
ffl^lO%^x>^. 5%mW7K. 20%:g^*T'IIl**;*L 

fro ^m^'kmmM,'rv'}^i^xmi^. ;S$sl. 

ti^yiSsSE ^sax - i^;i.-e^S-r S C <!: ic J: y Sa^b * 
ii-f-o AcOEt-SJSx— ^;u-eM«gli*tTlv 
S$£«Lr@6*Iib^Ja^#fr:o m.p. 110-112'C. [a]D 
=-37.69 (G=1.0.Me0H)o 7c^»«f. C28H32N4O4 ' V2H2 
0<i: : Se/=mS. C: 67.99. H: 6.60. N: 11.20 (S 
lifS. 0:67.69. H:6.69. N:11.26)o i|X^80%o 
( 3 ) Boc-Dmt~Pr o-Phe-NH~3- (Qu i no! y I ) (?) ^ 
Boc-Pr o-Phe-NH-3- (Qu ino I y I) (1 . Oeq) (cHC I /d i oxane (2 
0eq)$7K;4^T-e^3a^. }g?fLT|gB^^?§fi?^> SJSiS^' 
(DBoc-Phe-NH-3- (Qu I no I y 1 ) ^ ^ x ~ L TT. ^- (7) ;H * 
^TLGT?5tl2iL/r, Et20-el^H^^bL. JSB 



(5) 
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L TPro-Phe-NH-3- (Qu i no I y I ) ^ 1#tc<, Boc- v ^ 

^ ;U5^ □ V > t K V V K (Boc-Dnit-N2H3. 1 . Oeq) * DMF(z 

mmL. i#^ttf-?S;*aS-10 15^CI::)*aiL. HCI/di 

oxane (2. 5eq) . MmM^ S;K1. 2eq) ^ APx./i:o 

(2. 5eq)$*Dx.fro Pro-Phe-NH-3-(QuinoIyl)ffiSffi (1. 
Oeq) ^DMFfcKSU. NEt3S;*SttA<^fi14l^^c*:'5)^-C^IP 

^fi^nfcDMFJgiS^-lO T 

vKSlt^-S^iSTL. 0-5''C-ea»*«S!L/ro TLCT* 

tK. 20%it^7KT'jll;:fe^;f Lfco ^«*i*^7KKM-:h h 

m.p,.134-136"C. [Qr]D=-45. 10 (C=1.0.MeOH) 
Ttmi^m. CagHASNsOe^L-C : C; 68.60. H: 

6,37. N: 10.00 (Slifit. 0:68.90. H;6.67. N;10.3 

0)o i|Xl^79%a 

( 4 ) Dint-Pro-Phe-NH-NH-3- (Qu i no I v I ) ^M^O-^fA 
Boc-Dmt-Pro-Phe- NH-3- (Qu i no I y I ) (1 . Oeq) (cHC I /d i ox 
ane(20eq)*7K;*T-e*a^. St* LTIgB^a^SlKS. 

4» (DBoc-Dmt-Pr o-Phe- NH-3- (Qu i no I y I) a)>H* $TL 
Gratis Lfro vx^;ux— ^;KEt20)T*|5g^1bL. 
^^St^ffiJ* ^ r Dmt-Pro-Phe- NH-3- (Qu i nol y I ) 

rH/K^^flfffl : Dmt: 0.88. Pro: 1.10. Phe: 0.84 
MS. C34H37N5O4 tLX: mmm. 579. 70o ^Hlffi. 5 
79. 47 

mmmz : 

Dmt-Pro-Phe-NH-S-dsoauinolyl) (Sample No.MT-454) 

(1) Boc-Phe-NH--5-(lsQquinolyl)(D^Ji£ 
Boc-Phe (1.0eq)*THF(ci^ML. NEtsd- 2eq) ^^JD^r 

>r v:?5^;KIBCF. 1.1eq)*iSTL. -10*'C-e30«^»}$ 

;UT 5X1. Oeq) ^DMFIC J§S L - 1 0^CIZ* rvk;^ L "C T 
S >jS^CODMFS;'a<t C(7)^;'SlcMAJSlS;l$SaT 
-10*»Ci^iftlc;lJa]^3Kl3O«^ra«l*L. Ja^0~5^C 

xf^;u(AcOEt)**a^. ««S4S^10%^:i:>K. 5%aW 

20%:ftffi*-eiili**;*Lfco ^feL^-e=fi•«ita^vU±l 

'(bS-t±fco Ac0Et-5;ax-T-;u-eS*Sa*fTt\ jS 
SSaiSL. «g«6LriM^b^«!lSf#fco m.p. 150-15 
3^C. [a]D=-17.28(C=1.0. Me0H)o Ttm^^. C23H25N 
303i: LT : H/llfi. C: 70.46.H: 6.43.N:10.50 (Sift 



m, C: 70.57. H: 6.44 .N: 10.73)o 20%o 

( 2 ) Boc-Pro-Phe-NH-5- ( I soqu i no I y 1 ) O^fife 
Boc-Phe-NH-5- (Qu i no I y I ) (1 . Oeq) icHC I /d i oxane (20eq) 

Boc-Phe-NH-5- ( 1 soqu inolyl)*TLC-C^ — -S^-LT^CD 

m^^^VS.Lfz. i/x^;ux-^jur-sa^bL. «ga* 

^m^atA L TPhe-NH-5- ( 1 soqu i no I y I ) « 
C^x<t (i55iJlcBoc-Pro(1. Oeq) *THF|::i§S?L. NEt3(l. 2e 
q)^ilDx.-C-10"'C^-e?ftiOL/r^. IBCF( 1.1eq)^iaT 
L . - 1 0*'C-C30»Pb1«» L r ;1-&S*7k«!I (MA) <!: 
Lfco Phe-NH-5-(lsoquinoIyl)^K^*0MF|c?g«L. N 
Et3$;l^iacO;m*<^Stt<!:feS*-e*n^-C. -lO^C 
(::7k;^ Lfco T 5 >ja»<DDMFSfSlcMAjKlSa*;«T 

-lo'^cf+jfi-es^a 0 5>Psiai*L. i^Jt^o-^s^cr— « 

tz^. SI^&iS^jSSliL. iiibtiyt^lECiK^x^^KAcO 
Et)&*Px.. W«fflS10%^x>S. 5%mW7K. 20%^« 

i:(cj: y JSa^bS-tirfco AcOEt-SjSx— ^^ur-^SS* 

fri^. f^^B^^m^^^mLx^^it^^^mzo m.p. 

90-95°C, [ar]D=-69.39 (0=1 . 0. MeOH) o 7cS5^«f. C28 
H32N404<i: L-C : C: 68.53. H: 6.30. N: 11.1 

7 mmm. 0:68.33. nie.eo; n:ii.47)o iix^83%o 

( 3 ) Boc-Dmt-Pro-Phe-NH-S- ( I soqu i no I y I ) (P-^fig 
Boc-Pr o-Phe-NH-5- ( I soqu i no I y 1 ) (1 . Oeq) ICHC I /d i oxan 
e(20eq)$7K;^^T-eAPX.. aj*Ur*ga*?S«^. SIS 
j$cf3 <;)Boc-Pr o-Phe-NH-5- ( I soqu i no I y I ) ^TLC-C? =E ~ ^ 

-ur. ^om^'&mmLfzo Et20-e$£Bi^bL. ssas 

»SSS$£jft L TPro-Phe-NH-5- ( I soqu i no I y 1 ) iSK^ S» 
fro Boc-^y 5^JU^Q v>t: v K(BoG-Dmt-N2H3. 1- 

Oeq) ^DMF(cJtfi?L. »'=)*T.fcS?$^-10 15''Clc;^ 

JPL. HGl/di oxane (2. 5eq) . SJS^-r VT S^Kl. 2e 
q)S*a^fco \z\:^iy>Um^mi^XTLQXt:\^^z^[: 

(om^'^^m-r ^^x-^o — \s''cxmmmmL. m 

^fiil2^NEt3(2. 5eq) ^iJUXtzo Pro-Phe-NH-5-(lsoquin 
olyl)iSS« (I.Oeq) *DMF|r®jaL. NEt3^jStt3b<« 
SltCi'^cf^^-e^JPx.. ^^tifrDMFj^j-a^-lO 15°C 

mmLfzo TLCX'SlScDiitTS-fitBtfcS. SIC;1S*3S 

iia$gL> »e,*ifcssicAcoEtsijQx. m^^^m^ 

5ax-^JUt?i!&SLrjga<bL. *t^■e AcOEt/S/tt 

it^^^mtzo m.p.J40-142°C. [a]D=-46.89 (0=1. 
0. MeOH) 

7U«»*f, C39H45N5O6 ■ H20t Ur : ^mm. C: 67, 32. 
H: 6.57. N: 10.18 (^ISfil. 0:67.12. H:6.08. N;10. 
04) o J|Xl^50%o 
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( 4 ) Dmt-Pr o-Phe'NH-NH-3- (Qu i no i y I ) iS^i^(D 
Boc-Dmt-Pro-Phe- NH-5-(lsoQuinoly I) (1. Oeq) I^HCI/d 
loxane 

a)Boc-Omt-Pr o-Phe- NH-5- ( I soqu i no 1 y 1 ) CD >^ 
* ^ TLC L o V X 5^ ; U X - T- ;KEt 20) IS a ^ b 
L . ISa ^ L TDmt-Pro-Phe- NH-5- ( I soqu i n 
olyl)ffiKiS*^#^-o 

TSyM^*f€ : Dmt: 0.46. Pro; 0.72. Phe: 0.52 
MS. C34H37N5O4 tLX '- mmt&. 579. 70o ^jftyfiE. 5 
79. 97 

Dmt-Pr o-Phe-NH-8- (Qu i no I v I ) (Samp I e No. MT -450) <D 

mt-Pr o-Phe-NH-8- (Qu i no i y I ) O-^dt * ft -3 f-o J^Tic ^ 

( 1 ) Boc-Phe-NH-8- (Qu i no I y I ) CP ^ J$ 

m. p. 130-1 arc. [Qf]D=-48.35 (C=1.0.MeOH) 
7u*^«f. C23H25N303<i:L'"C : mmm. C: 70.65.H: 6. 
45. N: 10.59 (SlSflS. C: 70.57. H: 6.44 .N: 10.74 

)o 65%o 

(2) Boc-Pro-Phe-NH-8-(Quinolyl)(D-^ia 
m.p.— (:t-^^Utt). [a]D=-78.81 (C=1 . 0. MeOH) „ 
7tm»«f. C28H32N404<1: : mmM. C: 68.53. H: 
6.30. N: 11.17 (^lifS. C:68.83. H:6.60. N:11.4 
7)0 :^^;H*COfci^ilXig*100%<tffiSLT2^XSlz^a) 

( 3 ) Boc-Dmt-Pro-Phe-NH-8- (Qu i no I y I ) (O^/^ 
m. p., 127-1 30*^0. [Qf]0=-18.62 (C=l,O.MeOH) 
TzM^m. C39H45N506i: : mmm. C: 68.60. H: 
6.37. N; 10.00 mmm. C;68.90%, H:6.37%. N;10.30 
%)p 78%o 

( 4 ) Dmt-Pr o-Phe-NH-8- (Qu i no I y I) tSSjSO'&ig 
T^yWt^mm :Dmt\ 0.50. Pro; 0.77. Phe; 0.64 

MS. C34H37N504 tLx: mmm. 579. 7O0 mmm. 5 

79. 70 

^^j-* DIP-1000^ffil^r25''C-e;•a^)S^^Tofc : r 5/ 
SI : Drnt-Pro-Phe-NH-XcP /i . 6 



m^m^\&^tLx\&mm^ (**) s K-ious^^y 
u— y^-f 7t ><bmtT^rp^sst;i«!SS»«f (maldi 

TOF-MS) *ffimLfr« 
14 : 



mmm^ ti:i^i^2\ztsi^x^j&Lfz^zf^ h^mmm^-o 
M^mt^fc^^6*iu-t3f^-7^v-b^i^cfcy^i^/co fin 

2jLi5(:^Sjt)<300— 350gT?fe-5Sprague-Dawley^ 
h*BfrmLriSc5E*1±fc^. /JxSwSK^LtraMJSaS^SO 
X/g/m L soybean trypsin inhibi tor^ -^fcO. 32M sucro 
se. lOmMHEPES (pH 7.5) XTts^E^'Ji-^ XL. 5^1151;^ 

KSPft*"f -Sfcift lOOmM NaCU 0. ImM GMP. soybea 

ntrypsin inhibitor ^^t;50mM HEPES (pH 1.5)x:f[y 

;^ h-efc-s hu^'!7Aa^»l^b[3H]DAGo^3cfcl;<5-:t•e;^■ 
^ KU-tr^^^-il^ttcDiSt^ K'J5^'!7A1l5t^b[3H]DPDP 
E^^tL-?H»lttt'J:^'vK<l:LrffifflL. ISv:^^;^ 

<SI'&WL/-i2::^^— Sa-aT^y-tr-f (Radiolabeled recep 
tor assay; RRA)Sffofro CtTXKiWU :^'> 

5o%mmr^M& (ic5o)^*^. cM^i^m^itm-^^ 

a (Affinity constant (KD) SChengt»<DS'5i 
(Y. Cheng. Biochem. Pharmacol.. 22. 3099 (197 

3)) (c<^ysaiL/'co **B.Sco^:^^Klg«tt*(^otNT: 

#f)ttfcSm*TSH«ir;^-r (##iaHi:Lr. H-Dmt- 
Pro-Phe-NH-d)- naphthyl (Sample No. MT-428)<D^* 
*flfIB^*) : 



Receptor binding Ki (nM) 



Binding sele 

ctivity 



6/u 



H-Dmt-Pro-Phe-NH- (1) - (N 0. 293±0. 037 
aphthyl) (4) 
H-Omt-Pro-Phe-NH- (3) - (Q 0. 328±0. 01 7 



19.86±3.0( 68 
4) 

190. 37 ±22. 580 
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uinolyl) (4) 2(3) 

H-Dmt-Pro-Phe-NH-(8)-(Q 0.486±0,051 33. 14±1.71 68 

uinolyl) (5) (4) 

H-Dmt-Pro-Phe-NH-(5)'-(l 0. 190±0.018 98.33±8.83 517 

soquinolyl) (5) (4) 



--0. 48nM<hl^«l::(SlvmS-CJ^?fltt^^t-^C<t/i<5Si2 

5 : 



hIH|H(GPI)j3J:t/V'^X|j|«@(MVD)^ffllN. 

Rb^i^cor =r-x h - =r-x hostile 

abMtfcttJg-eKSL. ;*U>-CK*iiSv«aS(95%02 /5%C0 
2)^^To/ro ;*t^"e30V-eO. 5 msecOS^^ijSt^-^^-C 

^2 : Dmt-Pro-Phe-NH-X(7^ . <5 



^^bli*i§§<i:IBII§+<tlcSiM?Lfc GrassFTO. 3 h 7 >X 
7^zL--y— |cJ:-:>T^-^-Lf-o ^^^^ h^T^i^lt. 

hlll^ja^Ea5SSvi|xJll^50%jqi®J^^;BS*;HS 
L. Ctt* ICsoi: Lfco ^fr-7't7XMV0 7 ':/-tr-ncJ5t> 

'&SSiC5o*;iy^L/co 3&:fcGPl7^v-l2^lcfcl>ri*. 

*j]t"'5);:iJ§iC5o(i> r=f-x hi^tiVh^'^oyt^UL 

IBai^TF-r (#%aSi:L-C. Sample No. MT-428COjS 



SamplePeptides 



GPI asaay MVD asaay pA2valu 
IC50± \CsQ± e vs DA 

S.E. (nM) S.E. (nM) DLE 



MT-428Dmt-Pro-Phe-NH- 

(Naphthyl) 
MT-343Dmt-Pr o-Phe-NH- (3) - (Qu i 

noiyi) 

MT-450Dmt-Pr o-Phe-NH- (8) - (Qu i 
nolyl) 

MT-454Dmt-Pro-Phe-NH- (5) - ( I so 
qu i no 1 y I) 



0.494± 5.47±1.01 — 
0.183 

9. 14±0.81 >10000 6.01 

44.5±11.0 2981 ±685 5.87 

0. 939± >10000 6.14 
0. 112 



MVDT*;/-tz•<I^J3L^r^i. [D-Ala2. D-Leu5] enk 
ephalin (DADLE) $T=f-X h(cffllN. ^(D ICsofil* 
2 fgic-r -Slc^lg"*" ^-ti- > :^;u;Bje(7>-7 I ogfll * PA 

2 value<t L"C^Lf-o Sample Nos. MT-343'^MT-454 

mmme 



H. Takagi^) (European J. of PharmacoL, 56 (1979) 2 
05-208) (D^'^X:^fflrt;^lt;i(Ccl:o-C. *^B^a);fe 

tzmm^^^ou i/-7't7X(Dffia"e^^x:^ffli^(i.c. v.)(r 

S#L. <^(:i^"CH. Takagi t)CDTai l-pressure;^lc^^e-p 
-C. S^fliaLfrTOXSffiSPirEE^SiISSaCUGO BAS 
ILEajlt)*ffll^r*aEL. -^(7)li:ti$-^'^?l::SA^T. t 
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ytLXmziZTS^ir i^m^ntLX. sample No. MT- 



Nos. 450fcJ:i;454(i. ®ffiS!bm<0^3^;?)<#l^f£li-r?<f 



II] 



Tyr 



(c) 



Boc - 



(a) 



Boc 



Pro 



-OMC Boc 
-OMe Boc • 

-NjHj H 
(0 



Boc 



Ptje 



Boc. 



■OH H- 



NHj-quixioline 



-OH 



quinoUoe 
qutnolme 
quiociUne 
{(uinatioe 
quinolktB 
quixKiIinc 



Reageats: (a) (^oc^O (b) Isobutyl chlorofonnate (c) SOClj, MeOH (d) HQ / dioxane 
(c) H,0 {0 HCl / dioxaoe, Isoamyl nitrite 
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Auti'UQcicepdve c/Tecti of MT-teries compouads aRer i.c. ud minis Ira Uoa la the tail preuure ten In mice 



500 




Unicdvlo) ftfler I.e. 
— ViorphlA* IIO. 1 (if/mouj« 
» » s 



Tliii«<iula) ftfUr Lc. 
-••O" 6»IIa« 

MorytUsvllCI, 1 pf/mous< 
MT-43S, M ytfiiMMim 
a- S 



500 



3 



200 



^00 
0 



MT.450 



I 

13 



30 



1^ 
45 



Tlii)c(ai)a) after tc. 
— Morpbtac HQ, 1 |i|/iiu»iii* 
n«5 




2M - 



Mr-45'l 




1^ 
IS 



30 



I 

•If 



TtmelnlnJ anarl.c 

•a~ StUoi 

Morpbiac iiCt) 1 ttfl/inouie 
MT-4S4, 10)«s/nauiK 



[^J^tiiES] 

[gtfjg] ziEjSi 1^12^280 (1999. 12. 
2 8) 

[^glffllE 1 ] 

[Hi] ^Pv>. ::^P'J>. :7x~;uT^->3^^/^ 



Phe'(Ouinolyl) ^-^/S-T -5?^?^ ^TF-rffiBSST-fe^o fil3 

^*JSKr-fltt«ISJ5lS $tT?S o TH-Phe-NH- (Qu i no I y I ) 

;U7ff-;u-C«aiLfc^. <7PP«S-f V•::^T;^^ffil^"C 
f^SHH-Phe-NH-(0uinolyl)<i::^•v3fU >y*tb. ^CDS 
t >r ffiiiSilJKiS: ^ fr^S -3 r H-Pro-Phe-NH- (Qu 
i no I y I ) $^-5 : ^t^'Cf' P V ><7) ;U7t<^ * ^ ^ 
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xXt-;uSS t V Ki: «IEH-Pro-Phe-NH-(Quin 
olyl) tiJ^yZf^Jly^fi it TTy r-Pro-Phe- (Qu i no I y I ) /i< 

[1212] |llifi«i|6-|rlB«Lfccfc3fw. SS^«3a*10xig/ 



ot-;t-tf:t-< K^:::^^ KS^ftr-fe ^Sample Nos. MT-4 
28. MT-450Jil/MT-454Ml/lC#%iK3S-Cfe'5MT- 424IC 



F^-A(#^) 4C084 
4H045 



AA01 AA02 AA07 BA08 BA15 
CA59 DB04 DB75 MA52 MA56 
MA60 MA66 ZA082 ZC412 
AA10 BA11 BA12 DA50 EA21 
FA33 FA42 GA40 HA02 



